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File: USPT 



Nov 11, 1997 



DOCUMENT- IDENTIFIER : US 5686719 A 

TITLE: Method for finding viewing intervals for .the control of instruments, star 
trackers, and sensors on earth and solar system object orbiting platforms 



Abstract Text (1): 

A telescope or other viewing instrument is controlled to optimally observe objects 
based on continuous or periodic determinations of whether geometrical or physical 
constraints are satisfied over specific intervals of time, including a cumulative 
determination of background light. A program stores results in data structures for 
algorithm matching and for simplified adjustment of constraint parameters. 
Preliminary visibility intervals are determined using geometrical or physical 
constraints to restrict the computation. Other constraints such as limiting 
cumulative background light flux are used to determine the resulting visibility 
intervals based on the preliminary visibility intervals. A device for scheduling 
observations based on the visibility intervals is described. A method for 
determining calibration of the off-axis attenuation of background light is defined. 



Application Filing Date (1) : 
19940927 

DATE IS'SUED (1) : 
19971111 

Brief Summary Text (24): 

Conventional sensor devices can be used to determine an amount of background light 
flux incident at any instant of time. Based on an output from the sensory device 
used to determine the background light flux, a well-known computational device such 
as a computer may be used to calculate an accumulation of the amount of background 
light flux determined by the sensor device from a start time. Well-known 
computational devices may also be used to compare the accumulated background light 
flux to a threshold, and to determine a benchmark (i.e., accumulation end time) 
based on when the accumulation reaches that threshold. A second interval for 
viewing may be determined by identifying an interval between the start and end time 
(s) using the same computational device. The method could use a calculation 
extracted from a model based on a calibration of theoretical values used to 
approximate the background light. Therefore, the term "determined" can be 
interpreted in the most general sense to include both measurements as described 
above and hereinafter, and theoretical calibration via. modeling as described with 
respect to the following description of the preferred embodiment. 

Brief Summary Text (27): 

Visibility is determined on continuous or interval dependent determinations of 
whether geometrical or physical constraints are satisfied over specific intervals 
of time. This approach enables subsystems that employ algorithm matching - to store 
results in data structures and to easily adjust constraint parameters. Since all 
constraints are checked each time step, system maintenance is simplified. 

Drawing Description Text (4 ) : 

FIG. 2 is an illustration of light reflection from an elemental portion (.DELTA. A) 
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of a surface showing directions of incident and reflected flux; 
Detailed Description Text (9) : 

FIG. 2 is an illustration of light reflecting from an elemental portion of the 
earth surface. The direction of a beam of light (e.g., sun light) incident to an 
element of surface of area AA (normal to the vertical line) is shown. The beam is 
subject to diffuse reflection by the surface. A plane surface is shown, whereas a 
section of a sphere is relevant to diffuse reflection from the earth. E-incident is 
the incident flux (typical units are watts/square-meter) . The reflection into solid 
angle element d. OMEGA, along the direction shown is represented by the reflected 
power d. phi . -reflected. 

Detailed Description Text (10): 

FIG. 3 is an illustration of the geometry for earth surface integration. In FIG. 3, 
.DELTA. A is the area of an element of the surface of a sphere, S is the sun 
position (not to scale) and S.sub.o is normal to the elemental area, .gamma, is the 
distance from the elemental area to. the viewing instrument (which may be 
approximated as the distance to the spacecraft) . .omega, is the off-axis angle 
between the line-of-sight-to-target of the instrument, tracker, or sensor and the 
elemental area. Sun-inc-angle is the sun incidence angle. The terminator is the 
border between the sun illuminated and dark earth. 

Detailed Description Text (11): 

It should be noted that the bright earth inhibits observation during a greater 
portion of the orbit path than does the dark earth. The differences in occultation 
between the bright and dark regions shown in FIG. 1 are related to separate bright 
and dark earth angle limits which apply over the duration of a visibility interval.- 
Diagnostics, such as the offset of the beginning of visibility from the orbital 
ascending node, percentage of earth which is illuminated, and minimum angle to the 
visible terminator may be provided at all times. 

Detailed Description Text (14): 

Moreover, the basic visibility method is a continuously iterative determination of 
satisfaction of geometrical or physical constraints with optimization. This 
approach enables: subsystem algorithm matching in multiple-subsystem-flight 
software configurations, the option to store results in data structures, ease of 
adjustment of constraint parameters, and ease of maintenance (for example, 
modifications for changing constraints) since all constraints are checked each time 
step. Inputs include dark and bright earth limb angle limits (. lambda .. sub . dke, 
.lambda. .sub. bre) , terminator "angle pad, line-of-sight coordinates, orbital 
parameters and timing parameters (see sample above) . 

Detailed Description Text (18) : 

The occultation criterion is (T, R) =-cos (. lambda . + . rho .') , 

where . lambda. =. lambda. .sub. dke or . lambda .. sub . bre depending upon whether the 
tangent point is bright or dark. The bright limb of the earth or object is visible 
when (R, S) . gtoreq. -cos ( . xi . - . rho . ) , and the tangent point is bright when (S, 
U) . gtoreq. -sin ( .xi . ) , U being in the direction of the tangent point from earth or 
object center. 

Detailed Description Text (30) : 

Defining the orbit frame to lie in the plane of the orbit with X-axis ( . theta . =0} 
' away from the line-of-sight direction, and defining 

Detailed Description Text (40) : 

With regard to region c, the bright earth is visible when (R, S) . gtoreq . -cos (. xi . - 
.rho.). The value of the sun vector at t=0 provides a lowest order approximation to 
the best possible value to use. To this order, the interval in which the bright 
earth is visible is symmetrical about the projection of S in the orbit frame. 
Referring the sun and spacecraft position vectors to the orbit frame, the above 
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becomes (S.sub.x cos ( . theta . ) +S . sub . y sin (.theta.)) .gtoreq.-cos (.xi.-.rho.) . 
Since . sqroot . S . sub . x . sup . 2 +S . sub . y . sup . 2 =sin.beta. we can define region c to 
be .theta. . epsilon . [ . theta . - . GAMMA. , . theta .+. GAMMA. ] , where . theta . =arctan 
(S . sub. y, S . sub. x) and . GAMMA. =arccos [cos ( . xi . - . rho . ) /sin ( . beta . ) ] . 

When . beta . . ltoreq. .pi . /2+ ( . xi . - . rho. ) set . GAMMA .=. pi . . .beta, is assumed nonzero. 
Upon refinement of the endpoints by iteration, the actual sun vector is used. 

Detailed Description Text (41) : 

With regard to region d, U is defined in the direction of the tangent point from 
earth center. The tangent point is bright when (S,U) . gtoreq. -sin ( . xi . ) , with, 
equality at the end points. Thus, 

Detailed Description Text (53) : 

Zodiacal light is modelled via bilinear interpolation of published data assuming a 
solar spectrum and wavelength dependent albedo. Geocoronal Lyman- . alpha . , oxygen-I 
(1304A) and oxygen-I (1356A) emissions are modelled via interpolation of data 
obtained at earth-target, sun-earth, and azimuth angles subtended at the 
spacecraft. In the absence of data (for example, published data exists for the 
Lyman-, alpha, emission but not for the o'xygen-I emission) geocoronal Lyman- . alpha . 
and 01 background intensity are minimized by placing the spacecraft in shadow and 
the target at opposition. Diffuse galactic light is modelled by transforming the 
pointing direction to galactic coordinates for which published, wavelength- 
dependent data exists. 

Detailed Description Text (55) : 

An earth surface grid centered at the sub-satellite point is constructed. Sectors 
are concentric extending to the earth limb edge, divided into user determined 
portions of equal azimuth and latitude. A fine grid is required for determinations 
near and during occultation where line-of-.sight clearance of the bright earth is 
small (less than 16 degrees for the Hubble Space Telescope, for which the required 
grid size is at least 72 . times . 30 ) . Increased resolution near the terminator and 
when the attenuation vs. off-axis-angle curve is steep is provided with a variable 
cell size. A four-fold increase in grid resolution is usually satisfactory at the 
terminator (eliminating errors on the order of 1%) as the contribution from flux at 
grazing sun incidence is small. Refraction effects are included via an empirical 
formula relating angle to impact parameter. A grid should be applied to latitudinal 
and longitudinal directions as well for the sun, moon and other solar system 
objects . 

Detailed Description Text (58) : 

Flux (the power crossing a unit area of per second surface orthogonal to the flux 
direction of flow) is computed, for example, by assuming a constant bidirectional- 
reflectance-distribution-function (B) for diffuse reflection. This is well studied 
and can be described simply as the ratio of reflected power to incident flux. The 
reflected power is given by: 

Detailed Description Text (66) : 

Letting P,S, and T be position, sun, and LOS unit vector; and letting 
zang=cos. sup. -1 (T,P) and sang=cos . sup . -1 (S,P), vector S= (cos ( . phi . . sub . s ) sin 
(sang), sin ( . phi . . sub . s ) sin(sang), cos(sang)), where .phi.. sub. s measures the 
azimuth from the .omega, direction . Defining 

Detailed Description Paragraph Table (1) : 

LEGEND FOR ANGLE LIMIT CRITERIA 

Objects SC = spacecraft E = earth S = sun T 

= target Vectors R = Vector from earth center to instrument S = Sun- vector from 
earth center T = Line-of-sight vector ON = Orbit normal vector SO = Surface normal 
vector P = Position unit vector Angles, Constants and Points of Reference Re = 
Earth radius .tau. = orbital period .theta. = polar angle coordinate in terminator 
frame .phi. = azimuthal angle coordinate in terminator frame .beta. = arccos (S, 
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ON) .eta. = arccos (T, ON) .OMEGA. = orbit right ascension of ascending node i = 
orbit inclination .xi. = bright /dark terminator angle pad above .pi./2 from the 
sun .rho. = angular radius of earth as viewed from spacecraft (=arcsin 
(Re/R) ) .lambda. = angle at spacecraft between line-of-sight and line to tangent 
point GCI = Geocentric Inert ial Coordinates . lambda .. sub . bre = bright earth angle 
limit . lambda sub. dke = dark earth angle limit Set Operations .about, 
negation .orgate. union .andgate. intersection .OR left, subset .epsilon. 
belongs .0. null set 

Detailed Description Paragraph Table (3) : 

TABLE I 

Sample Inputs for Sub-Orbital Visibility Against Geometrical Constraits 



semimajor axis = 6964.34210 km inclination = 28.4665740 degrees lowest right 
ascension = 0.00000000 degrees highest right ascension = 10.0000000 degrees step in 
right ascension = 10.0000000 degrees lowest declination = 20.0000000 degrees 
highest declination = 30.0000000 degrees step size in declination = 10.0000000 
degrees mean anomaly at inception = 1.68525000 degrees right ascension of ascending 
node at inception = 125.141422 degrees rate of change of mean anomaly = 0.06233400 
degrees/second rate of change of right ascension of ascending node = -0.0000750 
degrees/second day of year = 240.513889 days time of day = 0.00000000 seconds time 
step = 60.0000000 seconds duration = 9800.00000 seconds terminator angle pad = 
14.4775120 degrees bright earth angle limit = 15.5000000 degrees dark earth angle 
limit = 7.6000000 degrees 



Detailed Description Paragraph Table (4 ) : 

TABLE 2 : 

Sample Outputs for Sub-Orbital Visibility Against Geometrical Constraints orbital 
period = 5784.037409 seconds offset of visibility beginning from ra dec visibility 
begin visibility end duration ascending node 

: 0.0 

20.00 1980.00 5220.0 3240.0 3780 10.0 20.00 2040.00 5400.0 3360.0 3720 0.0 30.00 
1860.00 5160.0 3300.0 3900 10.0 30.00 2040.00 5400.0 3360.0 3720 
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File: USPT 



Nov 11, 1997 



US-PAT-NO: 5686719 

DOCUMENT- IDENTIFIER: US 5686719 A 

TITLE: Method for finding viewing intervals for the control of instruments, star 
trackers, and sensors on earth and solar system object orbiting platforms 

DATE-ISSUED: November 11, 1997 



INVENTOR-INFORMATION: 

NAME CITY 

Elkin; David Baltimore 



STATE 
MD 



ZIP CODE 
21209 



COUNTRY 



APPL-NO: 08/312747 [PALM] 
DATE FILED: September 27, 1994 

INT-CL: [06] G01 J 1/20 

US-CL-ISSUED: 250/203.1; .250/203.6, 244/3.16 
US-CL-CURRENT: 250 / 203.1 ; 244 / 3. 16 , 250 / 203.6 
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PRIOR-ART-DISCLOSED: 



U.S. PATENT DOCUMENTS 
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ABSTRACT: 

A telescope or other viewing instrument is controlled to optimally observe objects 
based on continuous or periodic determinations of whether geometrical or physical 
constraints are satisfied over specific intervals of time, including a cumulative 
determination of background light. A program stores- results in data structures for 
algorithm matching and for simplified adjustment of constraint parameters. 
Preliminary visibility intervals are determined using geometrical or physical 
constraints to restrict the computation. Other constraints such as limiting 
cumulative background light flux are used to determine the resulting visibility 
intervals based on the preliminary visibility intervals. A device for scheduling 
observations based on the visibility intervals is described. A method for 
determining calibration of the off-axis attenuation of background light is defined. 

26 Claims, 4 Drawing figures 
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Using default format because multiple data bases are involved. 



L12: Entry 1 of 3 



File: USPT 



Aug 19, 2003 



US- PAT-NO : 6609091 

DOCUMENT-IDENTIFIER: US 6609091 Bl 

TITLE: Memory system for storing and retrieving experience and knowledge with 
natural language utilizing state representation data, word sense numbers, function 
codes and/or directed graphs 

DATE-ISSUED: August 19, 2003 



INVENTOR- IN FORMAT I ON : 
NAME 

Budzinski; Robert L. 



CITY 

Richardson 



STATE 
TX 



ZIP CODE 
75081-5811 



COUNTRY 



US-CL-CURRENT: 704/9 

m 



Massification Date Reference 



□ 2. Document ID: US 6138087 A 

L12: Entry 2 of 3 File: USPT 



Oct 24, 2000 



US-PAT-NO: 6138087 

DOCUMENT-IDENTIFIER: US 6138087 A 

TITLE: Memory system for storing and retrieving experience and knowledge with 
natural language utilizing state representation data, word sense numbers, function 
codes and/or directed graphs 



Citation Front 



Classification Date Reference 



□ 3. Document ID: US 5715468 A 

L12: Entry 3 of 3 File: USPT Feb 3, 1998 

US-PAT-NO: 5715468 

DOCUMENT-IDENTIFIER: US 5715468 A 

** See image for Certificate of Correction ** 
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PGPUB-DOCUMENT-NUMBER: 200201807 60 
PGPUB-FILING-TYPE: new 

DOCUMENT- IDENTIFIER: US 20020180760 Al 

TITLE: Method and workstation for generating virtual tooth models from three- 
dimensional tooth data 

PUBLICATION-DATE: December 5, 2002 



INVENTOR- INFORMATION: 








NAME 


CITY 


STATE 


COUNTRY 
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Sachdeva, Rohit 
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Feb 7, 2002 



TITLE: Interactive orthodontic care system based on intra-oral scanning of teeth 
PUBLICATION-DATE: February 7, 2002 



INVENTOR-INFORMATION : 
NAME 

Rubbert, Rudger 



CITY 
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TX 



COUNTRY 
DE 
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□ 3. Document ID: US 6674 
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File: USPT 



Jan 6, 2004 



US-PAT-NO: 6674877 

DOCUMENT- IDENTIFIER: US 6674877 Bl 

* * See image for Certificate of Correction * * 

TITLE: System and method for visually tracking occluded objects in real time 



Classification 



□ 4. Document ID: US 6/48640 B2 

L13: Entry 4 of 9 / File: 



USPT 



Nov 18, 2003 



US-PAT-NO: 6648640 



DOCUMENT-IDENTIFIER: US 6648640 B2 



TITLE: Interactive orthodontic care system based on intra-oral scanning of teeth 



lassitication Date Reference 



D 5. Document ID: US 6^9622 Bl 

L13: Entry 5 of 9 — X File: USPT 



Apr 17, 2001 



US-PAT-NO: 6219622 

DOCUMENT-IDENTIFIER: US 6219622 Bl 



TITLE: Computational method for designing chemical structures having common 
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□ 6. Document ID: US 6030931 A 

L13: Entry 6 of 9 / File: USPT 



Feb 1, 2000 



US-PAT-NO: 6020931 

DOCUMENT- IDENTIFIER: US 6020931 A 

TITLE: Video composition and position system and media signal communication system 



Classification 



□ 7. Document ID: US 569^268 A 

L13: Entry 7 of 9 / 



Dec 16, 1997 



US-PAT-NO: 5699268 

DOCUMENT-IDENTIFIER: US 5699268 A 

TITLE: Computational method for designing chemical structures having common 
functional characteristics 



Classification 



fflSaBEEm 



□ 8. Document ID: US 5686719 A 

L13: Entry 8 of 9 File: USPT Nov 11, 1997 

US-PAT-NO: 5686719 

DOCUMENT-IDENTIFIER: US 5686719 A 

TITLE: Method for finding viewing intervals for the control of instruments, star 
trackers, and sensors on earth and solar system object orbiting platforms 
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□ 9. Document ID: US 5237647 A 

L13: Entry 9 of 9 File: USPT Aug 17, 1993 
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DOCUMENT-IDENTIFIER: US 5237647 A 

** See image for Certificate of Correction ** 

TITLE: Computer aided drawing in three dimensions 
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FRANSON CoordTrans 

HOME 




Quality software at afford 



GpsGate | Tracker | CoordTrans | GpsTools | SerialTools | BlueTools | Forum 
Download | User's Guide | Support | Purchase | 



NEWS 



15. July 2005 



Convert geographic coordinates!. 

NEW! Franson CoordTrans 2.00 now released! 
O Free 7 Day Trial Download! 



NEW! CoordTrans for Xj Purchase now! 



Windows 2.0 
released! 

Newfeatures.... 

30. December 2004 
CoordTrans for Pocket 
PC 1.0 released! 



October offer! 50% discount on CoordTrans Standard!. 

Convert between UTM, WGS84 and NAD27 / NAD83. 

And more... almost all projections and datums on Earth supported. 
See complete list. . 

Create and edit custom datums and projections. 
Convert a batch of coordinates from a file. 
Convert live coordinates from GPS. 




Supported platforms: Windows XP/2000/NT/ME/9x and Pocket PC 



MORE PRODUi 

GpsTools.N 

Add coordinate 
transformation to 
application. 
Free download! 

GpsGate £ 



Share the GPS! ! 

one GPS betweei 
applications! Simi 
log GPS data. 

Free download! 



Tracker 

Save and share ti 
waypoints. Log y 
import milage intc 
Free download! 



AFFILIATE/RI 

If you got a websi 
Franson's produc 
this site and get 3 
generated sales. 

Or you may becoi 
sell our popular pi 
customer base. 



Read more here.. 



© 2002-2005 Franson Technology AB, All rights reserved, Contact | Bookmark 



http://franson.com/coordtrans/index.asp ?ref=google 
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FRANSON Quality software at affordable price 

HOME GpsGate | Tracker | CoordTrans | GpsTools | SerialTools | BlueTools | Forum | 




NEWS 

4. October 2005 

NEW! Franson 
BlueTools 1.00 beta 
released! 

15. July 2005 

Franson 

CoordTrans 2.00 
released! 



15. April 2005 
Franson GpsTools 2.20 
released! 



18. February 2005 
Franson GpsGate 1.10 
released! 



ABOUT FRANSON 

Franson Technology 
AB is a software 
company located in 
Stockholm, Sweden. 
About... 
Contact... 



GPS/GIS 

GpsGate for Windows/Pocket PC 



Share one GPS between several 
applications. Can create any number of 
virtual serial ports, log and replay GPS data 
and simulate a GPS. 

For Windows and Pocket PC. 



CoordTrans 



Converts geographic positions between 
different coordinate systems. Convert 
between UTM, WGS84 and NAD27 / 
NAD83. And more... almost all grids and 
datums on Earth are included. 
Batch conversion from file. Create custom 
grids and datums. 

For Windows and Pocket PC. 



GpsTools.NET/ActiveX 

An easy and cost efficient way to include GPS, GIS 
and mapping support to custom Visual Basic 
and .NET applications. Using the examples provided 
you will be up and running within minutes! 

For Windows and Pocket PC. 




GPS/GIS 

Tracker ^-J*** ** 

Save and share tracks and waypoints 
trips and import milage into Excel or A< 

For Pocket PC 
SERIAL PORT 

SerialTbols.NET/ActiveX 

Add serial port support to C# or VB.I 

and a very straight forward API makes 
simple to use even for a novice prograi 
NEW! Create and use virtual serial p< 

For Windows and Pocket PC. 
BLUETOOTH 

BlueTools^ Ifiitffc 

BlueTools SDK . Add Bluetooth suppc 
VB.NET Samples and a very straight f< 
makes BlueTools simple to use even f< 
programmer. 

For Windows and Pocket PC. 
PRESS 

Press releases and other resources. R 
here... 



JOBS 

(Swedish only) Ar du en stjarna pa .NET, C# och 
C++? Det finns jobb for dig har. Las mer... 



AFFILIATE/RESELLER 

If you got a website related to Franson' 
can link to this site and get 30% of all j 
sales. 

Or you may become a reseller and sel 
products to your own customer base. 

Read more here... 



FRANSON SerialTools 

Serial port access made easy 
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FRANSON Quality software at affordable price 



HOME aGpsGate | Tracker | CoordTrans | GpsTools | SerialTools | BlueTools | Forum | 
Profile | Register | Active Topics | Search | FAQ 



You are welcome to post questions, comments and tips in all forums and topics. 
And if you think you have relevant information, do not hesitate to make a contribution! 



Advanced Search 



Username: Password: 



E Save Password 

Forgot your Password? 
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Show all topics 
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ft Coord trans transformation parameters 

pta from WGS84 to ETRS89 and from Gauss- 

U Boaqa to WGS($ 

G3 help on Coordtrans 

CS Lat/Lon to UTM: covering several zones 

Q florida state plains to lat/long 

Q Conversion seems incorrect 

Q Conversion of maqellan data 

Q Irish OS Grid to Lat/Lonq 

Q Local X,Y Cartesian Grid to Lat/Lonq Grid 

GS Transverse Mercator LP 29 

Ql wqs84 to nad27 

(S3 CoordTrans Accurary 

£1 Convert WGS84 Lat & Long to NZ2000 
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G] About Hayford ellipsoid 

(3D Convert Texas X-Y's to Lat/Long 

Q Puerto Rico NAD83 abd NAD27 State 
Plane coordinate 
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CoordTrans 2.0 for Windows released! 

Printed from: Franson Support Forum 

Topic URL: http://franson.com/forum/topic.asp7TOPIC ID=1268 
Printed on: 10/28/2005 _ 

Topic: 



Topic author: johan 

Subject: CoordTrans 2.0 for Windows released! 
Posted on: 07/18/2005 11:01:14 
Message: 

v2.00 for Windows, 15. July 2005 

* Thousands of new datums and grids added. 

* Find datums and grids by country, state or free text search. 

* Connect CoordTrans to a GPS 

* Get bearing and distance between two positions. 

* Create and edit datum and grid parameters 

* Execute batch conversion from a DOS shell. 

* Customize file input and output formats. 

* Load and display MapLibs. 

* Import and export datum, grids and more as XML files. 

Regards, 
Johan 

Franson Support 
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